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To execute sputtering, inner pressure (PI) of the first film 
formation chamber (20) is always kept at a higher level than that (P2) 
of the second film formation chamber (30) using first (28) and second 
(38) automatic pressure regulators. The reactive gas (R) is injected 
out from the orifice (39) into a direction opposite the gate section 
(50), a nd is exhausted out from the gas exhausting port (34). 

ADVANTAGE - Uniform film formation is attainable by preventing 
reversed flow and scattering of the reactive gas. 
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x sjb v>t wEftR* «± k* 2 ommm-r * 
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MESS 2 tf>&l£ga>89Ey- h«£fi»*M>. WES* 
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m2 0/£R&£:, 

&m i o*xtr££Mer i <oimmt&mmTzm i 
a* 2 <&#»#«£ittE» 2 ftgirr *is 2 
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f *a 1 ©x/t? * y >y*x«»*fti:, 
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-rsx/^uv^RR. 

&Tfc* C £ ^»*H 3 ER©X/< y * <J > 

Rl©jNRSfc. 
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*»«»**-r*, MEMl©*ffiRfcWE»2©*!8 

MEy-MW. RBSfWtfRJcRRSnstRSl* 
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[RRR 6 3 REfrR©RBJUUMRfclttinBS« 

«WM s br©xswirr. , 

[R«39l 7 ] WE*»«WoftRS«*fctt«Wa»K 
^ ^#C»r*«tt©»R*Wtt(rb**£i:*#Ri: 
T£W*! 6 BR^Ad^HRR. 
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[000 1] 
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$jftft «fi^Ws^TSE*3»*^<SV^^3WH^* a? 
tfS-^ft^LT, X/1y*y>yMt«HiaT*RR 

T. *R*ttfflSBiiE»JS£ft *fc»"r*Ett*a>* 
»*RRo>.hlc, ^a3B*^J:Dt«*ttC!}Kwan«« 
Rfc»J*LTft*t><BT»*. L*>U *HttttAKB 

sp-w-p -;w^TRtt^-* R tc, k 

*Stt*^«rfflUftUa*OX/ty^U>ifS» (BIT. 
[0 0 0 3] C©B«*»ft-r*-^Rtl/T, 02 0 

(0 0 0 4] x/t^^u>^iMioo ft ismu^i'> 

A'-UO 1 C5/SRR120 £tf$2<Z)J&j&gl30 £#J8 
H*. R10RRR12O £S&2CD$;Rgl30 £ft 

lea aat^t^-uo *6«a*nT<*ft/ut 

&200 &Bf*<oa«fc«^*l<©t-^121 4ft? 
M200 ±lC^«R*««*r*fc*©m 1 Of-Vv M2 

2 <ttf^ft^ft»tte*ra>*. ft*. »io^> 

M22 tt»i©iwi23 kn%mzffi&zt\T&y) % 31 

1<D«B122 *&ftKRH:Mnto3tt*. Hi 1 
120 ft »1<D*«#>7125 «Bl®»ft«124 
LTgaSftTV^fcifcfc, $8 1 CDj5fcR£l20 F^IClS 
1 CDX/ty^U^tfXSi &#W&-T*»10X^^^ 
U>**fX«l63*R W0^) £Rl0#X»IMfl26 
fc^UTSiSStrtUS. 35 2 (DJ6fcR&130 rtfc 

ft &KDAR&120 *^y-hffil50 *^bT*«* £0 
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ftT<*£RS«200 £f?r£<Z>^K&oS62<0fc-* 
131 t, fiRS«200 ©&««±£89Ji*«R£*W^ 

-5fc«)©»2cD^-yy M32 ar^n-en»tenx 

lr>*. Sg2<D*-yy R32 ttR2<D«SQ33 t 

«a»fc»R*nTStK *S2 0*i8133 a^isssejE 

swronsn*. ®2o^rsiso ft #2 

135 t»2©»«flfl34 **H,T»RSnW*i:£fc 
\Z, R20J5KR&13O ft\zm20Wy?>) >^#XS 

£8?2C9;tfX«j&#136 £^LTSE$nT^*fc 
f&2Oj£R&130 rtKEjfctt#XR&&teT5E& 

[0 0 0 5] Xyty*»J>yRRlOO T?ft R 1 
S120 t»ffl»<DXAy^iJ>^fTbnTfiRS«200 
±K*RR#««RSnft0'&. »2CO«RS130 TK£ 
tt#XR£JBV>fc»J7*7--f ?Xi\<9 9 (HT> f»J7 
^r^X^^j iftTS. > **fx*>ttTSRS«20 

0 ®&KR±l;:RHttttRtftt«2ft*. fftt^ X 
Aty^U^RRlOO ft afi#C0X/^>^U>^t'J7 

eRfr*aw»«Roiwii»Bt*<t> p-;p^ 

n-;P^CA**Rfi6Rft**i;r*feOT&-5, 
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±aixfcfl6*o>x^^^u>yi6Rioo Tft m 

[0 007] ( 1) £&&#XR 0?8 1 CDfi&JRgl20 W 
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tU «2<Ofi£R^130 rtT*2^y^'J>^XS 
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7;i^r?A»£iftttU «tt«tifc7;!/5r:^A»<o 
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U, 7^7TXS/U3 

[0 0 0 8] (2) JE£tt#XR<D&f»tC£9£i;*ffl 
R 

R2<^^«si3o rtT*«$nsaw»«R©R»*^ 

«100 Tft RlSft^XRft Sf52CDJ^R^130 
fe«Bfc*fflP€r**-BK*ft»X*«flfl37 *>6R2 



—129— 



(4) 

5 

£200 ±lC#8t3tt*»20£-y*M32 JiKfc^T 

tlx*)* aM»W©M**«fctffi«&^oW---lc 
CO 0 0 9] *5M80iBl<0B«tt. Sfett^xojeisS 
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( i ) «tf ^fcttSfr^na^sft^trr a - <ti;: £ 
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itfx&RW'S-fr, ttia»2a)«Ra<D«M2y-h«ts 
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*2 0K*««-r5X/l5/^U>y*«fc*^T, S9E 
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^JM^i, »EE*tt*Xtt»flP©i6MfcWt&n 20 

its sue* 2 o«KS(owEy- hmifr *>w?- vn 

<S:K»«lCfpJttT«lER*tt»X«»3«*U 7^ 
#«P^ K»2a>«ma«)»Ey-MB&S»«(Z>, 

i«B*U7-f xia^fcjfctrtrt-fittBteRttsnT^ 

CO 0 2 2] l ®X3»9SBtt> rtffltfl* # 

T»2©*a*a:. $mttim, mEsgioira 
^msbc^t, mmy-hm*s saE3a$«tt«fc 

[0 0 2 3] uCT, ffiE#«OttrEfiRSfi«&ttM 
[0 0 2 4] MESfHWaftJUMSfcttME 
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Tff 5 M9 B««tr. 

[0 0 2 7] IMSMKOflMfe UE**$Sg 

[0 0 2 8] DHBIM^Bbftt. MEfi&#£fcktt& 

[0 0 2 9] MHttfflltttt. P!«*«*&aftfc, a 
*WT. l4E«l^*^C0~«<i:S9Em2(D**(D---« 

[0 0 3 0] ItBBHft B(AKo^«tttE 

[003 1] 

Hwm **«©x/^^y>y*t6T«, $10^ 

££9, »2«>*KB*6l||lotfata^OScl6tt*X 
«a»*82: UZ<<?ZZ btfiVZZ. 
[0 0 3 2] £fc> »2CD«R*©y-hW«^5^- 

H«tK»BK:rt»Te6tt/fx**B**, 3§2 0j£ 

Bfcav^#«r*ttB**6»2©jswa«ft*«'r«) 
x ® ant & s e \zm c v iz < < r * c 

[0 0 3 3] *»MOX/ty^'J>yKBtt. ^1©^ 
Rart©£E**»2©J5»a«©EE*iDt»*<«0, 

» i ©»«c«tc^ft^nfc« i (OBE^f&j^i^g:^ &tm 

ax*»Bo*«fc:BH , 6nfc, ^2co^R^coy-h 
«ii*sy- M5fcK»*ifcrfiiWTE«ttifx*w»s 

*«*U7>rXt***, « 2 oftSfgom 2 (DABS 
«o»aa^ *2(Ofl!W*(oy-h«i:S»«o. * 

U7-r xtsvitcwia-ra&fljcia^^n-c^sciic 

[0 0 3 4] 1 OASttaSBtt. Y- h« 

- h mfhmm & < t t>-mm a t ^ « ctiao, 
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[0 0 3 5] *«M©*2©*afffl31«JBtt, awrs* 

[0 0 3 6] *%^CD^«^ti 4 & 1 

[0 0 3 7] 
LTK8IT*. 

[0 0 3 8] A. *»«<DX/ty^'J>^ft*i:t;x 

[0 0 3 9] X/ty**; >^gBlte* HTfc^TjS 
T, 02 0{^U^t£*^X/V>^ l J>^SS100 <hg 

(1) ?SlcO^®|g2 0rt<^S^f^2^«S3 Ort 

mi ©a«BE*WW«2 8fei:tf»2«)#»flf3 4^ 
2 <0 a I&jBE*! fHIIS 3 8 &£tf. 

(2) gI2ir7RTJ:^ft, E«tt;tfX«IWf3 7G>*fl[ 

(cwtstifc, jBj©jaa»*3o©y-nB5 o (hi 

(3) H 2 ICaRf <fc 3 fc* ®2CD#^@3 4 0252cDj£ 
RS3 0W©SI ! .9tP3 4i 32®j$K33 Ocoy- 
h«£5 0£Rtt«<B, *U7^X3 9££WMt|fiTtt& 

[0 0 4 0] l/fc^T, X/t7^U>^ISlttl 

55 1 CO ettJOE A*J*S 2 8 **Xfm 2 ©fi»fiE**»W« 
3 8fcJ:D. »l<Z)jaa«S2 0«©fi:*Pi tt»2©« 



(6) 4$88¥6-l 1 6 7 2 2 

&&3 OftcDEE^Pa *Ofe*iC*< (TftfrS* Pi 
>Pi ) ftfcnT^Sfc*, J82<Dfl&«£3 0»6)R1 
CD 2 0 ^CD&ffcttflX R CO£M£S C 1/ K < < f 

R*tt#XR£*'J7*X3 9 
*> MB 5 0 tE»«fcHl»T«Jrt-« 1 1 t> fc. 
*U 7-f X 3 9 tSV»fc»fft| , rattttlCB:»6nfc»ft 
P3 4i ^6SJStt#XR€»a-rartlcJ:0, R& 
te#XRte& 1 co&&£2 0 i:E»«K:aM(«JcKsn 
JR2(0«Ki[3 0^6JSl©«RS2 0^OJE 
10 &&fiXR<Dmm*2$lZ&ZL\Z<<TZZttf?Z 
*• 

(2) £j£&#XRCOMK»Jl: 
jR«tt«XR**U7YX3 9 3^6y-h«5 0 tJE*f 

#wratt*c»»6nfc»»n3 4i j^sEisft^x 

R£P&f £££££0, m2CD^-y^ h3 2<hSVi 

%-^**-&ac:t^T€rafc«), ±\z 
20 a. 

[0 0 4 1] ft*. HlK:^LfcX/1y^'J>^S«l 
TB. *U7YX3 9*lff«tfR»&««, «k©*y 
7>f X€SKJ6«200 (HlcOjttB^M^ 

SCt*«T*a, '»l«>S»ffi**WB2 8 4$c£ 
t/*2^>ajBE»««l»3 8*»ttaz:fctCJ:D, »1 
cO«**2 0^©ffi*Pi Sr»2 0j5JW^3 OrtcOJE* 
Pi J;0feWcK<«ofcrtt v J^<&«*#>:/2 5* 

j; tf ai 2 > 7 3 5 c z ommz t> fctrr t> £ 

30 \t\ 

[0 0 4 2] #fc> Btfc«ifc^ty^y>y8ii 
6i SB 3 icStMa^ 7 c V DSB (KT> 
rRF^^XvCVDSffj ) 6 0*JBl*T 

9 0H ®4fc^t"«t^fc, *«9 1^ SC9 1JLK 

*»$nfc*«Bl9 2i, 41«921{:*«nfcl 

-SI@94<!:, nSa-S iH9 4±te»*«nfcl 

fcpS«ISaa-S )S96 p^^Ha-Siii 
9 6±KrajS3nfca9»B9 7 2IW««9 7±ir 
M^MU9 8 i:&*trfecO"tf*S, 
[0 0 4 3] (KMAD Hlfc«b&X/ty$ n J> 

2tLTIP$0. 3/im(Z)AgI»*mi<D«R^2 0»r 

[0 0 4 4] 
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5^ 
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«A1. fftfcfcft 





* ft 


® 1 0>*-*V h 2 2 


As : 99. 9 9% 




tttt: 3. 2 1A 

*fi£: 5 1 OV 


JBKDX/ty^U^ytfXSi 


Ar : 3 4. 8 (seen) 




8 (oTorr) 



tt^T, *A 2 K^TfftSSftftT, 3W*««9 3 £1, 
/zm<BZnO«£S2CDJj«£3 Ofc*HT* 
JW9 2±fc*«Ufc. * 

&A2. tftffcft 



* [0045] 
t&2] 



a a 


ft ft 


®20^-y^h3 2 


ZnO : 90. 9 9* 


®2©«aB3 3 


fltft: 2. 4 3A 
*EE: 4 8 0V 


»2 0X/ty*U>y;tfXS, 


Ar : 34. 8 (scan) 


EJfctttfXR 


r 

Oi : 0. 2(scca) 


»2©«M*2 0rtOff^P 3 


5 (nTorr) 



S 1 O&Btg 2 0 rtajRJStttfX R (Ot ) CD* 
0^Q-ma s s iC^TMrLfciir^ O2 = 1 p 

[0 0 4 6] «^T. &MR9 2^t;g^SR9 3 
*t*«t$nfcltS9 1 §®3tr^L^RF^XTCV 

T-S6 3T***6 1 WtRW^XfeWHai/fc©^, R 
F*K64#&RF«S6 5CmKtAtntU « « 

Si®94, i^a-S 189 S&£tfp®m&a- 
S119 6«SW««R9 3±ICM^At^ fcfc* 
nfa-S i89 4»M(l H8#X£:LTS 1 Hi 

©ia*€:3 0 0flPC«'6^*te. 
OWl 0 0 AJ5^f#«rt-$2itJcJ:t)fr-3fc. *fc, 
i^a~S !|95«1 H»^x<hLTS 1H< 
£&fflUfc&Wina@a "S i 19 4^il«fcbTIP$ 50 



4 0 0A»if*» , r«C:fcfeiDfTofc. S&fc, pi 
ttttfla-S H9 6«MljMt, SW*Xil/TS iH 
i p BF S *5<fctfHf *^U&K»tinfia-S IS 
9 4 JrRMtfc LTJPS 1 0 0 A«£*ttT* £ £fc,fc 0 

- S I J9 9 4 U E\Z\t 1 0 XS«0!)**«tP (H) 

sn*&«u -jttwictt* r a -s t :hj tmiztx 
z. cwmmvizft, m\z r a -sn tmz* 

[0 0 4 7] HfcVvr, j§9f«ffi9 7 fcl/T\ ffi^^H 
mmz&Q 1 TO«£»;*8 0 OASf pBmtAa- 

«B9 7±fc**l jxni<Dfttt««9 SWjtlT. 7^ 

7 X 5/ U 3 9 0 ufc. 

[0 0 4 83 &±o;£&K£$7^7 7XvU3>* 

9 0$) OWMU ^T^77Xv«;3>^ 
9 0COUTAM1, 5 (10 0raW/cm 2 ) 

<o%m#T\z#»zftmm*fT?it£z*>, %mm 

2Wr, = 9. 8±0. 3Xr*0, 
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[0 0 4 9] Ctt««A1) »2 0riHBUK3O0>:*y7 
^7,3 9&ffiV>fcj&^fc«ttftttfe«A 1 
Ts 7^7 7XviJ3>*B«49 OSffrSLfc. £ 
©fc£©j&10jfcllfiS2 Oft<Z)EJfcf£#XR (O, ) 05 
IS^Q-ma s s {Ci;^T^*Ttfc^C^, Oi =1 

ttft 9 o ©»tt JWtefTo fcfccs, t? = 

7. 2±0. 5%Tfco£, 

[0 0 5 0] Ctt««A2) OrtCDBE* 
(mTorr) fcU »2©fla*3S3 0©*U7-f 

9 *fflv^^ofc£WH*ttff«A i tmmzvr. 7* 

*l(DliE«»2 0rt(DKJKtt»XR (Oi ) 0«K£Q 
-ma s s tC£oT#SfLfc<h;:3, O* - 1 
fc. 7^7 7X->»j3>*l»«ft9 0<O»ttII 
BSTfr-pfctC^ 5WB««»* U = 2 . 5±0. 8% 

t0 0 5 1]*lc, Bllt*tfcX/ty^y>yMl 

[0 0 5 2] *ttff«Ttt, JBl©ft*a2 0tC*^ 

r, wi©>ut**y>$r#xsi &i/TAr»x*ffl 

UT, Co/C r «ttR££RS«200 *.fc*«LfcG> 
5, m2CDJ$KS3 Ol:*V>T, »2©*-y?h3 2 

TOi #X£flV>T, SiOWl^Co/CrBtti 
J:lC*ai^ *<Oft. Co/C r&tej&:fcJ;tfS lO 
♦B*#«i*nfc»R«S200 £2ttfil^V>A-l 
0-£HS*y h LfcCD^, US 1 CD&IR&2 0 fc&^T, 
■ l©^y^U>^S» £LTA r#X£/8V> 
T> /t-TD<B*S iOtBl±t«9(Lfc. r<0«fc 

[0 0 5 3] Blfc*bfcX/ty^iJ>jfB«"l 

[0 0 5 4] &R&&200 fcftt>0fcB««ttl^1r 
>A-1 Ofc-fey hLfcOS, Bl<D*«S2 0fcfcO 
T, 35 IfiD^-Vy h2 2 fcl/TT^Sn^A*— y? 
h£^>£ih<ht>t;:&l<£XAy*U>^#XS: fcL 

TArffX&fflWt, W«±£7;l^-£AK£*ft8lb 
fc. » 2 (OfifeBfi 3 0IC*5^T, »2©*-y 

>y h 3 2<hl>TS I ^-yy h*ffiV^tt«bfc»20 
^/V^U>mSi <bLTAr#Xfc£t/£j£&;tf 
XRtlTOt #X£JBHT, SIOj «£7/l^-9 



(8) {£§8*6-1 1 6 7 2 2 

£&&8 or43j;t;^9 o^o^gg^icxnT. 1 o 
£att*#, x^*y>ys«i*«^T7Jvs~* 

[0 0 5 5] B. 1 OKfi»«*6BK:t>UT 

jfl b 5 ft, #89j0>s& i aj&xasBoB i v>%mm* 

[0 0 5 6] Kfflft&ftlf 1000ft, nnmOBUAA 
flEfc»atfc*n-6»l«>HSf»* (^*>A) 1010th, 

rt»*txaK:*nfc, £MMtc&A3n*ftR&raooi 
\zmfco)&m*M?m2<D%&& &*>n) mat. 

»l©K^S1010t»2(DK!fiai020t«:tt«<&y-h 
ffil0302:^tt^(CO^m «*<BJC£«3!i£»<hP 
&T<&*. U^U XSJKH6B1000I*. y-h«1030 

[0 0 5 7] y-hB8l030ft* A^^>^1031t. A* 
i> > 5/1031 OK^T® iC&tt 6 ttfc£8«tfl032 £ > A 

^ v>^io3iom i ojra»oio«fc«ttsftfcjs 1 <o 

h pJij$1033 1 , A O v > ^/l 031CDS& 2 COASS10 
20WfcRtt&nfc»2C!)y-bWB«1034i:, 

-h?r»aio33«r$i»a»Jio32tatt[*iftj (b»±t* 

|n}> (C^»$^«£»10^-hlB«ltlttlO35i, 352 4) 
y- b^ttffll034^^S«1032 < i:^fi^[Sl^^t&^ : lt 
2 coy- h&Xrftflll036&«*, m i <&y- hffift 
^ «tSH035ICfc 0 a 1 cDy- h^I»«i033^*ft««1032 
m\Z&W}2#t>tlZt> *«1033i (B2 1#B) tn 
J9»»1032tK:«fc0ftRI6«1001ft*^ 1&2<D 
y- hW»««1036lC«fc D»2 <Z>y- h Rl»«1034*t3: 
»8B»1032«fc»»**6n*t. **1034i <*H 
^) tXJ*«Bttl032t J: 0SRlt«100lfc*Oi: 3 lr 

«i**nTV>a. ft*, y-h«io3o<oA«>^>yio3i 

ft, JglO*?S/t;^l041**l/T^«tt<fXWABlO 
42 fc nT W * 1 1 1) fc, ^2 (OK&tVV ?m 3 € 
^br^#>7 , .1044<h^51^nTV>^. &tts y- h 
40 ^1030<^A^v ? >^1031iCft, BE*W»;t;V^1045^»: 

[0 0 5 8] »l©y-hRjB«lO330#J851O 
33i *i^2<Z>y-hn7»SSl034(O^JEgl034i cr>«^ 
t X ^ffi *f 1032 C0#<sf 1 1 T ft«M£# t i ^# A 6 

[0 0 5 9] 
[*3] 



(9) 
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15 



16 





81© 


82© 


JS3CD 


84© 


• 




& » 


& JS 


£J$«#1032 


& JSt 

1 









£ ~V&0&mBM&&*TfX r > l^X Aft 

&w«J en*. 

[0 0 6 0] ^Bli:7nlfc»l^mra20 
»^*Ttt, «lCOy-hoJS&8Sl033^^1033i 43£ 
t«B 2 coy- KWI«1034<O#tfl034: ££#«#1032 

K£ 0 ftRS«1001£*ft*fttfcA,£ <h # 
G^&tffctt. ttffi-rSSR««lOOl(Dff$*1#tt#C!) 

£>y~ MT»»lO330#ftlO33t ^^2 oy- h W 
RSl034®#ftl034i 1032£ tC <t 0 <OJP 

^ft 3 1 y- S£81030£^ L TSBft -5 £&<7>«ftS t 0) 

fll«. ffi 1 coy- h?ril«1033©*JIBl033i 

1032 sR&miooi t s <Dmmti$m*7* 
*. *rz* mokomt* ^icDy-K*pj«&gpio330#^ 

1033! ^«kt;»2©y-h^ft«lO340#ffilO34i 

ft 1032 £ fc J: O &R£«a001 ft *tl*:ft»Ajtd £ £ 

o»s*s*ft^-r. ^©w&isjiuo, OTtf>w£#fc 

(1) *«±(0#9M»ttft*ltUT*ia)y-MI»« 
1033*JJ:tfSI2<Dy- hW»«i034©v^rft^-*a)^ 

ft«Mrr*#&fctt, fiR*«iooa©j?$ft#tt#o^ 

^ftU^<0 2/3£(Ti:1"*ce:3Wa*LV^^^ 

(2) mi^y-hoJI&^1033^^t;^2cr)y-hpJ«!i 
«U034<OP5#ftffifflT**frl::tt, *R*«100l©»a 

ft»ft#0^^ti Lzttiwz VThmmm \zmx» 
*. 

[0 0 6 1] fcfc, is-)l>mzWLX}±. lfc*L 

fc»3fi«^, »l*«fctf»4 &2CD&-& 

[0062] y-haio3otc*5t>r, ®i»y-h^i«i 
»io33 1» 2 ©y- b^wimmt<om<D/\*z?>>riQ 

31rtft»ftT**-&ttt» US 1 <oy- h pJ«i051O33CD^ 



70 JS10331 &&Xtm2 wy-hpIftm034CO#^1034> t 

w»a5ttio32t»cj: oftRatsiooift^ft-entfcA/^cD 

®2<D«$A^^1043ft9BV^T^*>yi044T» 

&-r*. mi<oy-hPiB»*Bio33t»2<oy-h 

p7»»1034 tnVKD/W y>9 I031rt£;*ft&#x £<* 
A-T^S'&IC^ ^2^57^^1043^631;*^^:^ 

fcSS i co«£SA;^04i*<fcr;ffi*ai»/^i'^i045ftBB 

^T, ^Stt^*A«1042^6T«tt*7LftA'>5;> 
yi031^(I*AUT, 9fftflDsftffi«ttif*. ftfc* * 

[0 0 6 3] mi O#&m0im**i%1£ftttiit?Z£ 
tt>fctS2<D«*ai020rtft*a«ttlCUT» &1CD£ 

HaaSKWOrt^CD'vUCrAOfiA**, &2©lca&10 
20rtlCW^fcAU^7AU-^T r ^x^^--eW«L 
ft. »l(Oy-hpJ»aSl033i:Sg2COy--hPl»«1034 

tiom<z)/N^i?>^io3irtfti)faLfc«^t, micoy 

- Mrf&ffil033£ai2CDy- h1WS1034fc©IH©A«> 

3£R»« (1. OxiO-'Torr l/sec)J£*T 
[0 0 6 4] *^K«<OH2JBa8IB1000T«, y- h 

3Sl030«2r>COy- h «J»fB (31 1 ©y- h bJ»»1033 

^J;t^SB2«)y-h«IB«l034) £#Lfcrit* y-nr 
«dffl^e&«l<ST J b3®£Jl±T*-DT^, Httast* 

^»6ft*. 

[0 0 6 5] B7I1 *«M<0»l<Da5il9KiacD» 

[0 0 6 6] ^x^X^^^ttllOOHv rtSfrWa&OiM 
L*SKtKaifc«ft**«aAmuOi:, fttR^X 
Sir*ftfc*172rS»4 0D«Ra[ll21-1124i 1 |^»^ 

«SA*1110 1 JR 1 <0«)K^1121<!: fttfc«J*35 1 coy- 
hffilHOt, »4O^K^1124i:SS^*^1130tfttt 
«*»2©y-h«U50tft*tTjiS[C^^Ttt, flfcfcco 

50 dcBt8SU00Sa, ^KOy-hWll40(h^2oy-hf5 
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(10) 

17 

[0 0 6 7] mm>A&mo\$ J % 1 ©*£; vv? 

y- bffill40ttfg 2 ©X£/W:/1163&ftLT*S#> 
:/1161fc&S£ttT45t>, *17>£*4©*RS1121~ 
1124ft, »3 ©Jtffl/t;^1164&^bT*4#>^1161 
£S®£*VC:&0, JB2 0y-MlB115OttfB4©Affl^ 

KMsnr. sksasiho. »i©y-H«ii4o, 

* 1 OriWJ&ia, » 2 ©|£Rgll22, Sg3©*R3ll 
23. 4 ©f£Rgll24, - |g 2 ©y- hS&1150fc <fc 
J&tfJ^130©JBfc|RM3ft*. 

to o 6 8] x^am&unoo(ommzo 

Co o 6 9] s«i9:x*nio©rt«^*«;£EK:snT^ 

«RftC!)*Sll01^«»X«1110rtJC't:^ J9 

©rtatt^n-en, *i©y-h«m4o©»i©y-b 

^J»8S1143cD^BB b 6 n* <h £ 1> icSS 3 

SR 1 0^- h$1140©& 2 ©y- h *ST»«1144jW«i; 6 

>^116UCJ: 0*S!C5l^n&. WRia:XSllllOW*W 

3£<oEE^tc»Lfc<D-fe, * 1 ©y- H»ii4o©» 1 ©y 
- h pj«aii43i»:* 2 ©y- h romii44&fttn*ti* a> 

&&<bC. StgllDltf** hll70KII*IIM£ 
*l* *«1101***171S*4©««aS1121 

[0 0 7 0] » 1 0fifcRfill21Ttt* F*©#BUiTr& 
5«fty^>8S (RJS8 0 0A) atX/t**y >Mc 
J:0*«1101±JC«R*ns. IB 2 ©«rsii22t?w:, 
Sc!&jfT&*TbFeCoR (RJ93 0 0A) fliX/Xy 



» « 
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18 

*»J>yfcJ;0««1101±R:j«R*n*. »3©j£R£ 
1123Ttt, ±Jfi©{S»JBT*MfcvU:3>R (RJ98 

0 0 A) *txA^^u>y^<fcosmioi±ic^R$n 

5. 3M ©j£Rgll24T«\ E*Nn?**7;i^-*A 
R (Rflt 5 0 0 A) fltX/ty * U >yfc<fc 0 *«1101 h 

[0 0 7 1] *vU+^Hl70*t»*fciS^fcl* 

A, *fctt, *«uoijwa:<aofc«AT, »i©y- 

h«1140©SB 1 ©y- h^»ail43©#jfcfej;tf»2© 
y- h*J»«n44©*NSi» 1 ©y- hgR114D©3:!# BE 

» 1 <oa$/t^^U62^H ben, ASlllO©rt 

[0 0 7 2] yex^X^ritRS©1100(l^ttSS«110l 

oy- hlSll50©3S 1 ©y- h ^Sfr$1153©#£:fe£tf 
fB 2 ©y- b W»«U54©#«t» 2 ©y- f*«1150© 
3a»«« ffB*) fcT**U^*M170««l»*nfc 
©•6, SB5©XaAj^ll66*SHC&n. SfittttSU 
30©rt«j&t*ftlEElc$n* C fclc J: Offtan*. 

[0 0 7 3] *^JS0U©^x^X^fiKRS® 
1100£«M3 Lfc*fri«*©5t7*Y X^lSR8B*«ffi 

tfc«^i:©»«*©ittaE^*^i"* &y-h 

njj»95ll43, 1144, 1153, 11W©#JS©#»£#3HM8 
»©tt»itttfe»C, #tt#£L&. *©a*tt» 

»fl:*»jtr*fc«>K, S5ViJt?g«©->"-;Ht*ts*S 

n*rt»6T?**. t^©3fc7^X**R6«fcfc 

tt«M*©ine}^ *^«©*^x*«r§siiii 

00t*W«J8 1 ©y~ hS51140©S 1 ©y- 

43cm 2 ©y- h8Bll50©!& 2 ©y- h «J»ffill44©^ 

[0 0 7 4] 
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(11) 



1 6 7 2 2 



19 



20 



9J s 




J*R8«1100 




<£ U. O^Ibj 


2 0. 0 B^fljj 


• »J-ir 


2. 7«fNJ 
(10 0X) 

0. 2«rW 

1. 2PSIW 

i. oi?m 


2. 2^M 
(8 1«) 

0. 28$M 

1. 2BSB8 
0. 

o. 5 i$m 


eft* 


8 8% 


9 0% 



tti) »jt»m-u-^^s*fflKfflu*wj*m 

S 2) S«*«tic«l$m/ a&mm+tt^ftM) XI 
0 0% 

KKISllOOTtt, ft 1 TbSSR 4 CDj£B$gll2W124£K 
Y*£#«gff<D8 l%fcffil8T?£* * 

S 9 o HfctflL+acfctfT**. 

(0 0 7 5] **««©%r-/X^rtWIS«* 



*1100fc*5V*T, fB 1 coy- h»1140<D2S 1 ©y- h"BJft 
«1143t«2oy-h^r*«1144i«Bi;fct*C 35 
a? 2 ©K!S;W^1163&B^T, IS 1 ©y- hffill40CD^ 
1 coy- hiiJft«1143£J8 2 coy- hiiI»*U44fc0ra 

mws^ai/ttv^d^oifcitsffofctt**^*)© 

[007 6] 

MS] 



a i 






&Kf3ffl 


2 0. Ott 


20. oism 




2. 2 &?m 


1. 7 59JM 




(100%) 


(8 0%) 










0. 2ftJ» 


0. 2W 




1. 2&?W 


1. 2ftffl 




o. 3P?m 


0. 3^M 




0. 5$M 


0. 0 5P$ffl 


*** 


9 0% 


9 2% 



an *±«fm«u-^^s*fflKHit*TC!«m 
a 2) #«#=js«i$ra/ (dw»w+«±i*m) xi 

0 0% 

*B3C*lx^Ltt«tlS* < fcO, »l(Oy-b»1140C0» 

1 <0y-h^«ia51143«5:»2©y--hlI»ail44^©W 
<OWm*&%ttZZt\Z&*), *ltl$rffl£8 0%& 



(0 0 7 7] **««CDX5 f ^X^««K«1100Ttt, 

nfc«£;*n*tattTrttft<* Ji'- y^;t> 
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(12) 

21 

[0 0 7 8] m 8 fct, #8$©Sf5 1 0X£fl8&B4>X 

[0 0 7 9] Xy^>^gB1200fcL n-;M*©&R£ 
jKl201£&£^Xy^>yfflJITSfc©T&£« Xy 

1230fc, «HaX*1210tffla»1220i:€tt««»l© 

tf-bmzwt, »aai22oi**wfflfii23ot&tt« w 

yf t >yj6BtWWC»«. W>U x*^>*SB12 
QDtt, »l<Z>y-h«1240i»2 0)y-h«1250i:««BI 
1 h«1030tW«©»/fi&LT^«jaT, 

[0 0 8 03 aWt!8A*1210ttJ8 1 
1262^tTX5fi#>^1261tKi*nr^O, «31S 
1220te!g 2 Ojtffl^C/W^1263&^UTIt3£#>^1261 1 
jg® $ ftTfc D . St«SBiai230J4» 3 ©*$/ wyi2 
64€*bT*?S#>yi261tiiaStlTV^. ^ 

[0 0 8 1] Xy^>y»Bl200©»fl5fctH>T 

[0 0 8 2] SfiSAS121O0rt»^aElC$tlTVi 

attiBT. SK3£«120l^S«aA^l210rtfc:-by 

n*. c©£i*, jB3aai22oortWtt. f&i©y-he& 
i24ocD?g i ©y- b*mmi4z®&ifiwc$ft*>£tb 

\Z%> 2 ©Jtffl;l^^l263«<B8^nT«?J»#>^1261K:«fc 

pj»»i244^wu^nTBf«©na*«w«fcnT^*, 

1210flDrt»^Ka?#>^l26UcJ:OX?»fc5!^n*. g 

hg&1240©£l 1 ©y- h Rj»«1243ilB 2 ©y- h fJB 
BB1244 tjaW^n* C fciC* 0, fiR*«1201*«fflaa 

i22ocjR3i*nr, X7f>^wft$n^, 

>^«a#«$nfc*R«R1201B, IS 2 co^- hffl250 



WB¥6-1 1 6 7 2 2 

[0 0 8 3] W&WA\mn^Mv hSttfc&RSfc 

l201&#mz % &3V*ftmMX* IS 1 ©y- h®1240©® 

1 ©y- h pi»«i243<D^ffi*5ctt;^2 ©y- h pji)ss 

I244©#j&£& 1 ©y- h«1240<D$#»*t <*R5*) 
tTSR«#1201tf**ftfc©^ S§ 1 ©*£A\fI^12 

twtwbtu *«tax»i2io©rt«««*affitsn 

-5* t©»> «frbV>fiRSfil201^*«aXSl210^^ 

■feyhsn, «rofiK*si2oi<oaDtatt$nfccQ 
Rmwimi izx?7> ?9mt)Vz s n* . 

[0 0 8 4] T^T©&KSmm©Xy^>^UI# 
K7**fc, ^2 0y-hffll25OCOSl0y-hW«jW 

u$$0#&%£zs% 2 ©y- h *mm2&w#mtm 2 

<&y- h«Rl250<DX»«tt fCfiR*«1201 

<DfiRS«1201^S«^fflSl230^ & ft 0 2ti $ *lfc© 
» 3 OKa/^^1264*B^nT*««ffl*1230© 
rt«^*fi#>^1261fc«fcDJ(!!SC5l^ns, -toft. 

«2 ©y- f*«i25o©» i ©y~ h?i»«i253*<tr;* 

2 ©y- h pj»j85l254^08^ns. 

[0 0 8 5] 4£, **KW©X^?>y«B1200 

&ffi^ufc«-&^a*©xy^>y«B^ffifflUfc*& 

£0*B*0jttttt*fc«T. fty-hW»fifl2 
43, 1244, 1253, 1254©**©tt»t^tt»»©tfS 
tBfcfcfc, ^tlfc. t©3Hfcte> »X7^> 

^M^J©X^^>^&B1200tr43^^m 1 ©y- h«12 
40©$& 2 ©y- h Plii»1244 1« 2 ©y- h0?125O©^ 

i ©y~ h*j»mi43&B^fc**fcT* ji ticj: off 

[0 0 8 6] 
[*6] 



(13) 



1 1 6 7 2 2 



23 



24 



SB 4. 9V»Mt&%% 







KS1200 




O . VJ KXf |HJ 

1 






(1 00%) 

o. 2t$m 

0. oum 

0. 3&SIH 

1. 0P#ffl 


0. 7&SRB 

(4 7X) 

0. 2BJf5 
0. OPSM 

0. 2B#ftfl 




84% 


92% 



ttl) ft±ftm=i)-2frfi>X®&&L&xmm 

&2) &mm=-xy?>#m/ (xy*>mm+& 

jhWrW) XI 0 0% 

aB4fc*L&ik««*J:D. ^««a>Xy*>yg 
0)2 0&tc*@*ST£> ftik«fMt>a*CDXy5 t >y«fl 

04 7XlC««fT**Ci:#tt>^^. *<DftJk f*ffl|$ 

[0 0 8 7] ftfc, »l(DY-h|ft24O0»10)$ t --h 
■5»lS1243£»2 toy- h-5JW>m2tet0WO)£M$:& 

[0 0 8 8] C. *»SU©JB2©K2ffl31««fc^ViT 

[0 0 8 9] X&ttattB2Q00tt. flftMlcttttSnft 
10*t#*l,TV^*»ijE#«ttO^XVPin*«$ 

*a*»2ooiAic«»6nfc, ^7XYfg^*ft 

»*5fc«&<O*S#>:/20<M£:, *S!#«2001t*a5* 

>^2oo4t*aaT*»aff2oo5t, *a«2oo5ir^a 

2010«, Ka#*2001rt©^9XV*4ffl«a2002i;ffl 
[0 0 9 0] »*Lfc36»2010<O»*€:ff3fc* 
[0 0 9 1] H$eS82001rt©^7X 1 T»4ffl««2002 



a? 2001i^5Xv^^ffl«g2002t(DWC!>«tt^«, £ 
fc&ttBl OK^-f^K* fMfctf" 0" <D£2Sffi20 
01^6*ttVi iWfc*2010*Ttt. Xa&582001*>£& 
#2010*T©E»ttt«LT«tt^*<^o, 

flM2002*Ttt. Sflc2010^^y7Xv%^m«2002 

[0 0 9 2] »«tfeaMB010©»«ftfr3ft:A* S£ 
#>:/2004fcBJRLfc©5M':72006*BI< EfcCi 

af»oio^«^nfc*a*w2oc(irtfi»»'r*. * 

5a a««200lrt^WrftOJfEAK:*:5fcl»jiSl-C, ^5X^^ 
ftffl«JE2003&*>UT. ^7XT»^ffl«B2003^6 
X5Xv»^*«2002^«*fc*i8-r* C tic J; 0 * 
a*2010^»*bTV^«*iJE<«tt©X7XTPra 
ftP r 5Xv»tffl«B002^6«*a«T. **2010K 
HMtS-lt*. COt*O^5X^«ftffl««2002a)«tt 

*v, fc-r*&, *ae«2ooiojs«^6X7Xv»ft 
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